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This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the fnternational Bureau. 
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[~X~| It is also accompanied by a copy of each prior art document cited in this report. 
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Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I | the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

[X] furnished subsequently to this Authority in written form. 

| X | furnished subsequently to this Authority in computer readble form. 

|~X~] the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

[X] the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

| | Certain claims were found unsearchable (See Box I). 
| | Unity of invention is lacking (see Box II). 



4. With regard to the title, 

|~X"] the text is approved as submitted by the applicant. 
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With regard to the abstract, 

| X | the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. 

| | as suggested by the applicant. (~5T| None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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(57) Abstract 



An oligonucleotide, labeled with a molecular energy transfer trio and containing two sequences capable of hairpin formation, is used 
in the detection of two targets by irradiation with a single wavelength of light. One of the two sequences contains an energy donor and a 
first energy acceptor, and the other sequence contains a second energy acceptor. The donor is in close proximity to the second acceptor 
only if the hairpin is formed, while the donor is always in close proximity to first acceptor. A sample is assayed, using this oligonucleotide 
in conjunction with another oligonucleotide which contains the donor fluorophore and the quencher, arranged as described above, but which 
lacks the acceptor fluorophore. The present oligonucleotide and the other oligonucleotide are specific to first and second targets, respectively. 
If a sample contains the first and second targets, then hairpin formation is prevented after each oligonucleotide is incorporated into a target 
amplification product or hybridized to a target. Subsequent irradiation of the sample with the single wavelength of light which excites the 
donor fluorophore, but not the acceptor fluorophore, causes two distinctive signals to be generated. The first signal is emitted by the second 
fluorophore of the present oligonucleotide, while the second signal is emitted by the first fluorophore of the other oligonucleotide. Thus, 
the first and second targets are detected when one observes the first and second signals, respectively. 
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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 
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□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 

I S Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
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Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 
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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1-17 as originally tiled 

Claims, No.: 

1 -74 as originally tiled 



2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-74 

No: Claims 

Inventive step (IS) Yes: Claims 1-74 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-74 

No: Claims 
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2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether 
claims are fully supported by the description, are made: 

see separate sheet 
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INTERNATIONAL PRELIMINARY International application No. PCT/US99/1 2799 
EXAMINATION REPORT - SEPARATE SHEET 

Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, Inventive step 
or industrial applicability; citations and explanations supporting such statement 

The citations are: 

D1: WO-A-98 02 449 A1 
D2: EP 601 889 A2 
D3: EP 566 751 A1. 

D1 details hairpin oligonucleotides useful as primers in nucleic acid amplification 
comprising an energy donor and an energy acceptor. The acceptor is a quencher which 
is located in close proximity to the donor only when the hairpin structure is intact (cf. 
page 1 1 of the citation). When the primer is incorporated into the amplification product 
its configuration changes, quenching is eliminated, and the fluorescence of the donor 
moiety may be detected. D2 and D3 disclose similar subject-matter. 

The claimed oligos are novel owing to the fact that one donor moiety and two acceptor 
moieties are linked to the oligo in a certain arrangement as indicated in claim 1 . 

The technical problem to be solved by the present invention can be seen in a process 
to detect two target oligonucleotides in one sample using a fluorometric assay wherein 
only one wavelength of light is required to detect each of the targets independently from 
each other. The available prior art neither addresses that problem nor makes 
suggestions how it could be solved. Inventive step is therefore acknowledged. 



Re Item VII 

Certain defects in the international application 

The documents D1 , D2 and D3 should be mentioned in the description of the 
application as prior art pursuant to Rule 5.1 ii) PCT. 
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Re Item VIII 

Certain observations on the international application 

The expression first acceptor and second acceptor in the claims is not deemed 
appropriate to fully describe the claimed subject-matter. The first acceptor apparently is 
a moiety capable of absorbing energy and producing a detectable signal by emitting 
light whereas the second acceptor appears to be a quencher incapable of producing a 
detectable signal by emission of light. The claim language, however, is entirely silent on 
that matter. The application therefore does not satisfy the requirements of Article 6 
PCT. 
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